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DZUBENE SEGMENTY S PREMENLIVYM PREVODOVYM POMEROM. 

r 

t Oblasf techniky 

1 Technicke riesenie sa tyka ozubenych segmentov s premenlivym prevodovym 
-pomerom, urcenych najma v mechanickych strojoch, motoroch a cerpadlach, kde je 
ootrebny premenlivy prevodovy pomer pocas jednej otacky. 

f poterajsi stay techniky 

Do dnesneho dna su zname mechanicke, elektricke, pneumaticke, 
;|iydrauNcke, magneticke a kombinovane prevody, ktore prevadzaju pohyb 
a mechanicku energiu z jedneho hriadel'a na druhy hriadel', pricom jeden par 
ozubenych kolies vykonava pohyb, ktory ma staly prevodovy pomer, dany pomerom 
poctov zubov kolies. Nevyhodou uvedenych technickych rieseni je staly prevodovy 
pomer, kde v zabere je jeden alebo dva pary zubov spoluzaberajucich kolies, cim nie 
je zabezpecena optimalna ucinnost' zariadenia. 

Dalsim znamym riesenfm je Prevodove zariadenie, podl'a popisu vynalezu 
( k autorskemu osvedceniu c.223 064, ktore je tvorene skrinou zariadenia, opatrenou 
tanierovym ozubenym kolesom, spoluzaberajucim s ozubenim vol'ne ulozeneho 
pastorka, ktory je sucasne spoluzaberajuci s hnanym kolesom, pevne spojenym 
svystupnym hriadeFom. Aj ked' uvedenym prevodovym zariadenim je mozne 
dosiahnutie vysokych prevodovych pomerov otacok jednym parom ozubenych kolies, 
nevyhodou uvedeneho riesenia je skutocnost*, ze hnacf a hnany hriadel' su v jednej 
osi, prevodovy pomer je staly, am nie je zabezpecena optimalna ucinnost 
zariadenia. 

Dalsim znamym riesenfm je Prevodove ustrojenstvo s menitel'nym 
prevodovym pomerom, podl'a patentoveho spisu c.281 220, ktory sa tyka najma 
Imotorovych vozidiel, ktore obsahuje medzi vstupom a vystupom diferencialny 
;mechanizmus, ktory ma tri vstupy. Nevyhodou uvedeneho riesenia je vysoka cena, 
|vysoka hmotnost', nizka ucinnost' a vel'ka zlozitost', najma ak obsahuje vacsi pocet 
ijozubenych kolies s roznymi prevodovymi pomermi, ako to vyzaduju sucasne 
'tendencie v priemysle. 
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» Novsie prevody sice obsahuju ustrojenstvo na priamy zaber, ktore zacnu 

I • 

I fungovat', ak motorove vozidlo dosiahne istu priemernu jazdnu rychlost', aby sa 
i-v tomto stadiu odstranili straty v menici. Uvedene zariadenia, ktore su vel'mi zlozite, 
| neriesia problem spojeny s vysokymi stratami sposobenymi menicom pri malych 
I rychlostiach. 

Z patentu US 3 426 618 je cfalej zname zariadenie, ktoreho vstup pohana 
priamo cez menic momentu a redukcny prevod druhy vstup prevodoveho sukolesia, 
nasledkom toho prechadza cez menice len urcita cast' vykonu a straty v menici sa 

jteda mozu znizit'. Nevyhodou tohto technickeho riesenia je pomerne vel'ke prevodove 

j ustrojenstvo. 

Ulohou tohto technickeho riesenia je vytvorit* prevodove ustrojenstvo 
s premenlivym prevodovym pomerom uvedeneho druhu. 

Podstata technickeho riesenia 

Uvedene nedostatky do znacnej miery odstranuju ozubene segmenty 
s premenlivym prevodovym pomerom, urcene najma v mechanickych strojoch, 
motoroch a cerpadlach, kde je pozadovany premenlivy prevodovy pomer na 
jvariabilitu a optimalizaciu zat'azenia krutiaceho pomeru, ktore su tvorene hnacfm 
hriadel'om a hnanym hriadel'om, ktoreho podstata spociva v torn, ze na hnacom 
hriadeli je v osi otacania rozoberatel'ne ulozeny hnacf excentricky ozubeny segment 
s hnacfm ozubenfm, ktore je tvorene najmenej troma hnacfmi zubami, z ktorych 
najmenej jeden je v zabere s najmenej jednym hnanym zubom vonkajsieho hnaneho 
ozubenia, ktore je vytvorene na obvode spoluzaberajuceho hnaneho excentrickeho 
ozubeneho segmentu, pricom v hnanom excentrickom ozubenom segmente je v osi 
otacania ulozeny hnany hriadel'. 

Je vyhodne, ze pocet zubov hnacieho excentrickeho ozubeneho segmentu je 
zhodny s poctom zubov hnaneho excentrickeho ozubeneho segmentu. 

Dalej je vyhodne, ze os otacania hnacieho hriadel'a je posunuta mimo 
; stredovej osi hnacieho excentrickeho ozubeneho segmentu a os otacania hnaneho 
!hriadel'a je posunuta mimo stredovej osi hnaneho excentrickeho ozubeneho 
segmentu. 
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Prehl'ad obrazkov na vykresoch 

Technicke riesenie bude blizsie vysvetlene pomocou vykresov, kde na obr. c.1 
su schematicky zobrazene ozubene segmenty s premenlivym prevodovym pomerom 
na obr. c.2 je priestorove vyobrazenie ozubenych segmentov s premenlivym 
prevodovym pomerom a na obr. c.3 je schematicky zobrazeny priklad zaberu 
ozubenych segmentov s parametrami. 

Priklady uskutocnenia technickeho riesenia 
Priklad c.1 

Technicke riesenie podl'a obr. c.1, je tvorene hnacim hriaderom JJ_, na ktorom 
je rozoberatel'ne ulozeny hnacf excentricky ozubeny segment 1, ktory je umiestneny 
v osi otacania. Os otacania hnacieho hriadel'a H je umiestnena mimo stredovej osi 
hnacieho excentrickeho ozubeneho segmentu 1_. Na obvode hnacieho excentrickeho 
ozubeneho segmentu 1 je vytvorene vonkajsie hnacie ozubenie 1_2, ktore je tvorene 
hnacfmi zubami 121 , ktore maju rozny tvar a vel'kost'. Hnacie zuby 121 vonkaisieho 
hnacieho ozubenia 12 su v zabere s hnanymi zubami 221 vonkajsieho hnaneho 
ozubenia 22, pricom je konstantna osova vzdialenost' medzi osou otacania hnacieho 
hriadePa V\_ a osou otacania hnaneho hriadel'a 2±. Modul m hnacich zubov 121 je 
zhodny s modulom m hnanych zubov 221 . Rozstup t hnacich zubov 121 je zhodny 
s rozstupom t hnanych zubov 221 . Vonkajsie hnane ozubenie 22 je vytvorene na 
obvode spoluzaberajuceho hnaneho excentrickeho ozubeneho segmentu 2. V osi 
otacania hnaneho excentrickeho ozubeneho segmentu 2 je ulozeny hnany hriadel' 
21 

Priklad c.2 

Technicke riesenie podl'a obr. c.3, je tvorene hnacfm excentrickym ozubenym 
segmentom 1, ktory je umiestneny v osi otacania Os otacania Ci je umiestnena 
mimo stredu hnacieho excentrickeho ozubeneho segmentu 1. Na obvode hnacieho 
excentrickeho ozubeneho segmentu 1 je vytvorene hnacie ozubenie 12, ktore je 
tvorene hnacfmi zubami 121 , ktorych pocet je i.^. Modul hnacich zubov 121 N ma 
hodnotu mi. Hnane excentricky ozubeny segment 2, je umiestneny v osi otacania C 2 . 
Os otacania C 2 je umiestnena mimo stredu hnaneho excentrickeho ozubeneho 
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segmentu 2. Na obvode spoluzaberajuceho hnaneho excentrickeho ozubeneho 
segmentu 2 je vytvorene hnane ozubenie 22, ktore je tvorene hnanymi zubami 221, 
ktorych pocet je z 2 . Modul hnanych zubov 221 ma hodnotu m 2 . Zuby 121 
hnacieho ozubenia 12 su v zabere s hnanymi zubami 221 hnaneho ozubenia 22, 
pricom je konstantna osova vzdialenost' medzi osou otacania Ci a osou otacania C 2 , 
ktora je a. Modul hnacich zubov 121 -m-i je zhodny s modulom hnanych zubov 221, 
ktory ma hodnotu m 2 . Rozstup hnacich zubov 121 ma hodnotu ti je zhodny 
s rozstupom t 2 hnanych zubov 221, ktorych pocet je ktorych pocet z 2 rovnaky ako zi. 
Stredova os Ai hnacieho excentrickeho ozubeneho segmentu 1 je rovnobezna so 
stredovou osou A 2 hnaneho excentrickeho ozubeneho segmentu 2. Rozstup 
stredovej osi Ai a osi otacania Ci je excentricita ei, ktora je zhodna s 
excentricitou e 2 a ta je rozstupom stredovej osi A 2 a osi otacania C 2 . Rozstupovy 
polomer ^ hnacieho excentrickeho ozubeneho segmentu 1 sa meni na zaklade uhla 
pootocenia a a Rozstupovy polomer r 2 hnaneho excentrickeho ozubeneho segmentu 
2 sa menf na zaklade uhla pootocenia p. 
Pre uvedene parametre platia nasledovne zavislosti: 
Minimalny rozstupovy polomer 
r = a - a/2 - e 
pricom excentricita 
e = cos a/2 . a/2 

a sucasne musi byt' zachovane ze 
r<\ + r 2 = a 

Priemyselna vyuziternost 

Technicke riesenie je mozne vyuzit' na ozubenom kolese pripevnene na pedal 
bicykla, ktory je nastaveny na krutiaci moment s najlepsou ucinnost'ou, pri 
najucinnejsom vyuziti krutiaceho momentu cyklistu. Dalsia moznost' vyuzitia 
technickeho riesenia je pri pouziti v spaFovaclch motoroch, kde sa nahradza kl'ukovy 
1 hriadel' excentrickym ozubenym segmentom pricom su v zabere stale tie iste zuby. 



NAROKY NA OCHRANU 

1. Ozubene segmenty s premenlivym prevodovym pomerom, urcene najma 
v mechanickych strojoch, motoroch a cerpadlach, kde je pozadovany 
premenlivy prevodovy pomer pocas jednej otacky, ktore su tvorene hnacfm 
hriadel'om a hnanym hriaderom, vyznacujuce sa tym, ze na hnacom hriadeli 
(11) je v osi otacania rozoberatel'ne ulozeny hnaci excentricky ozubeny 
segment (1) s hnacfm ozubenim (12), ktore je tvorene najmenej troma 
hnacfmi zubami (121), z ktorych najmenej jeden je v zabere s najmenej 
jednym hnanym zubom (221) vonkajsieho hnaneho ozubenia (22), ktore je 
vytvorene na obvode spoluzaberajuceho hnaneho excentrickeho ozubeneho 
segmentu (2), pricom v hnanom excentrickom ozubenom segmente (2) je 
v osi otacania ulozeny hnany hriadel' (21 ). 

2. Ozubene segmenty s premenlivym prevodovym pomerom, podl'a naroku 1, 
vyznacujuce sa tym, ze pocet zubov (121) hnacieho excentrickeho 
ozubeneho segmentu (1) je zhodny s poctom zubov (221) hnaneho 
excentrickeho ozubeneho segmentu (2). 



3. Ozubene segmenty s premenlivym prevodovym pomerom, podl'a naroku 1a 
2, vyznacujuce sa tym, ze os otacania hnacieho hriadel'a (11) je posunuta 
mimo stredovej osi hnacieho excentrickeho ozubeneho segmentu (1) a os 
otacania hnaneho hriadel'a (21) je posunuta mimo stredovej osi hnaneho 
excentrickeho ozubeneho segmentu (2). 



221 



11 



Obr.c.1 




Obr.c ? 2 



OFFICE OF INDUSTRIAL PROPERTY 
of SLOVAK REPUBLIC 



CERTIFICATE 

of priority right 



On the left: The official round seal of the Office of Industrial Property of Slovak Republic 



Chairman: (Illegible signature) 



OFFICE OF INDUSTRIAL PROPERTY 
of SLOVAK REPUBLIC 



confirms that 

Murin Peter, Ing. 044 45 DurcFosfk no. 15, Slovakia 

has submitted on 5th Feb 2003 an application of utility design 
reference number of the file PUV 21- 2003 

and that the attached extract and 2 drawings are identical with the originally submitted 
attachments of this application . 



Banska Bystrica, on 19 th January 2004 



In the centre: The official round seal no. 10 of the Office of Industrial Property of Slovak 
Republic and an illegible signature, 



1 



GEARED SEGMENTS WITH VARIABLE GEAR RATIO 



Field of Technology 

The technical solution relates to geared segments with variable transfer 
ratio determined mainly in mechanical machines, motors and pumps, where 
should be a variable transfer ratio during one revolution. 

The hitherto state of the art 

Until now there are known mechanical, electrical, pneumatic, hydraulic, 
magnetic and combined gears, that transfer the motion and mechanical power 
from one shaft to another shaft while one pair of geared wheels (cog wheels) 
perform a movement that has a constant transfer ratio given by the ration of the 
number of teeth of wheels, The disadvantage of given technical solutions is the 
constant transfer ratio where there is in the meshing one or two pars of teeth of 
co-engaged wheels and it is not provided this way the optimum efficiency of the 
facility. 

Another known solution is a transfer facility according to invention's 
description to authors 's certificate no. 223 064 that is formed by a box of 
facility, equipped with a geared crown wheel co-engaged (meshed in) with a 
gearing freely placed pinion, firmly connected with the outlet shaft. Though it is 
possible to achieve with the given transfer facility high gear ratios of revolutions 
by one pair of geared wheels (cog wheels), the disadvantage of above solution is 
the fact, that the driving and driven shaft are in one axis, the transfer ration is 
constant and thus it is not provided the optimum efficiency of the facility. 

Another known solution is the transfer equipment with a changeable gear 
ratio according to the patent documentation no. 281 220 that mainly relates to 
motor vehicles that contain between the input and output a differential 
mechanism that has three inputs. The disadvantage of the given solution is the 
high price, heavy weight, low efficiency and great complexity especially if it 
contains a greater number of geared wheels with various transfer (gear) ratios as 
required by current industrial trends. 
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Though the latest gear ratios contain a mechanism for direct meshing that 
start to work when the motor vehicle reaches a certain average driving speed to 
remove at this stage the losses in the exchanger (converter). The above given 
mechanisms that are very complex, are not solving the issue connected with 
high losses caused by the converter at low speeds. 

From the patent US 3 426 618 is further also known an equipment whose input 
drives directly through the torque converter and reduction gear the second input 
of gear mechanism resulting in the fact that there goes through a the converter 
only a certain part of power and thus the losses in the converter can be 
decreased. The disadvantage of this technical solution is the relatively great gear 
mechanism. 

The task of this technical solution is to create a gear mechanism with a 
variable gear ratio of given type. 

The Substance of technical solution 

The given shortages are in a great extent eliminated by geared segments 
with variable transfer (gear) ratio aimed mainly for use in mechanical machines, 
motors and pumps where is required a variable transfer ratio for the variability 
and optimisation of the load of torque that are formed by a driving shaft and 
driven shaft based on the fact that there is placed on the driving shaft in the axis 
of rotation a collapsible driving eccentric geared segment with a driving gear 
mechanism that is formed of at least three driving teeth from which at least one 
of them is meshed with minimum one driving teeth of external driving gear 
mechanism that is formed on the periphery of co-engaged (meshed) driven 
eccentric geared mechanism while in the driven eccentric geared mechanism is 
in the axis of rotation placed the driven shaft. 

It is an advantage that the number of the teeth (cogs) of driving eccentric 
geared segment is identical with the number of teeth of driven eccentric geared 
segment. 

Further, it is also advantageous, that the axis of rotation of the driven shaft 
is moved outside of the centre axis of driving eccentric geared segment and the 
axis of rotation of the driven shaft is moved outside of the centre axis of the 
driven eccentric geared segment. 
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The survey of figures on the drawings 

The technical solution will be more closely explained with the help of 
drawings, where fig. no. 1 are schematically depicted geared segments with 
variable transfer (gear) ratio on fig. no. 2 is a spatial depiction of geared 
segments with variable transfer (drive) ratio and on fig. no. 3 is schematically 
depicted the illustration of the mesh of geared segments with parameters. 

Illustrations of performed technical solution 

Example 1 

The technical solution according to fig. no. 1 is made from a driving shaft 11 
where is placed a collapsible driving eccentric geared segment 1, that is placed 
in the axis of rotation. The axis of rotation of the driving shaft 11 is located 
outside of the centre axis of the driving eccentric geared segment 1. On the 
periphery of driving eccentric geared segment 1 is created an external driving 
gearing 12 that is formed of driving teeth 121 that have various shapes and sizes. 
The driving teeth 121 of the external driving gearing 12 are meshed with the 
driven teeth 221 of the external driven gearing 22, while there is a constant axial 
distance between the axis of rotation of the driving shaft 11 and axis of rotation 
of driven shaft 21. The module m of driven teeth 221. The spacing (distance) t 
of driving teeth 121 is identical with the spacing t of driven teeth. The external 
driven gearing 22 is formed on the periphery of co-engaged (meshed) driven 
eccentric geared segment 2. In the axis of rotation of driven eccentric geared 
segment 2 is placed the driven shaft 21 . 

Example no. 2 

The technical solution according to fig. no. 3 is formed of a driving 
eccentric geared segment 1 that is located in the axis of rotation Ci. The axis of 
rotation Ci is placed outside of the centred of driven eccentric geared segment 1. 
On the periphery of driving eccentric geared segment 1 is formed of a driving 
gearing 121 that is formed of driving teeth 121 whose number is Zj. The module 
of driving teeth (cogs) 121 has a value of mi. The driven eccentric geared 
segment 2 is placed in the axis of rotation C 2 . The axis of rotation C 2 is placed 
outside of the centre of driven eccentric geared segment 2. On the periphery of 
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co-engaged driven eccentric geared segment 2 is formed a driven gearing 22 that 
is formed of driven teeth (cogs) 221 whose number is z 2 . The module of driven 
cogs 221 has a value of m 2 . The cogs 212 of driving gearing 12 are meshed with 
driven cogs 221 of the driven gearing 22 while the constant axial distance 
between the axis of rotation Ci and axis of rotation C 2 is a. The module of 
driving cogs 121 mi is identical with the module of driven cogs (teeth) 221 that 
has a value m 2 . The spacing of driving teeth 121 has a value of t x is identical 
with the spacing t 2 of driven teeth 221 whose number is z 2 and is the same as z t . 
The centre axis Ai of the driving eccentric geared segment 1 is parallel to the 
centre axis A 2 of the driven eccentric geared segment 2. The spacing of centre 
axis Ai and the axis of rotation Q is the eccentricity ei that is identical with the 
eccentricity e 2 that is the spacing of centre axis A 2 and axis of rotation C 2 . The 
spacing radius r t of the driving eccentric geared segment 1 is changed based on 
the angle of turning (rotation) a and the spacing radius r 2 of the driven eccentric 
geared segment 2 is changed based on the angle of turning (rotation) p. 

For the given parameters are valid the following dependences: 

The minimum spacing radius r = a - a/2 - e, 

while the eccentricity 
e = cos a/2.a/2 

and at the same time it has to be preserved that 
ti + r 2 = a 



Industrial applicability 

The technical solution can be utilized on the cog wheel fixed to the 
bicycle pedal that is adjusted to a torque of best efficiency at the most efficient 
utilization of cyclist's torque. Another option for the utilization of technical 
solution is the use in combustion engines where it replaces the crankshaft by an 
eccentric geared segment while there are meshed always the same cogs. 
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REQUIREMENTS ON PROTECTION 



1. The geared segments with variable gear (drive) ratio are aimed for use 
mainly in mechanical machines, motors and pumps where is required a 
variable gear ratio during one revolution that are formed of a driving 
shaft and driven shaft that are characteristic by the fact that on the 
driven shaft (11) is in the axis of rotation placed a collapsible driving 
eccentric geared segment (1) with a driving gearing (12) that is formed 
of at least three driving cogs (121) from which at least one is meshed 
with at least one driving cog (221) of the external driven gearing (22) 
that is formed on the periphery of co-engaged (meshed) driven 
eccentric geared segment (2) while in the driven eccentric geared 
segment (2) in the axis of rotation is placed a driven shaft (21). 

2. The geared segment with variable gear ratio according to requirement 
1, is characteristic by the fact that the number of cogs (121) of the 
driven eccentric geared segment (1) is identical with the number of 
cogs (221) of the driven eccentric geared segment (2). 



3. The geared segments with variable gear ratio according to requirement 
1 and 2 are characteristic by the fact that the axis of rotation of the 
driving shaft (11) is moved outside of the centre axis of the driving 
eccentric geared segment (1) and the axis of rotation of driven shaft 
(21) is moved outside of the centre axis of driven eccentric geared 
segment (2). 
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